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INTRODUCTION 


•i^tanus is an Inf ectims disease caused by 
clostriditmi tetani which is a grain positive# spore 
bearing obligatory anerobic bacilltls* The word tetanus 
is an adaptative of the grei^ word 'tetanos* which is 
deriv€^ from the verb *teino* which means 'to stretch *• 
Itetanus was first described by Hippocrates in the year 
460 BC, Ohe disease has a global prevalence and has 
high mortality. In rural India tetanus is among the 
first five leading causes of death. 

The bacillus Clostridium tetani was isolated 
by Nicolaier in 18S4 and its exotoxin was identified by 
Kitasato in 1890. It is widely distributed in the soil 
and intestines of man and animals. It produces two 
distinct -toxins - a haemolysia ^Tetanolysin) and a 
powerful neurotcscin dtetwiospasmin) • A third tmin - a 
non spasmogenic peripherally active neurotoxin has hmm. 
identified# *the role of which is not yet clear# 

Tetanospasmin is an oxygen stable toxin 
responsible for -the clinical manifestations of tetanus 
and is spwtciflcally neu-traliaed by the^ antitoxin. It is 
produced locally and is absorbed by -the motor nerve 
endings# and transported to the central nervous sys-tem 
along the peripheral nerves* The toxin is sp»clfically 
fixed by the gangliosides of the gray matter# It acts 


presynaptically and blooks tha synaptic inhibition in : 
the spinal cord. The abolition of spinal inhibition 
causes uncontrolled distribution of impulses initiated 
anywhere in the body, ®iis results in muscular rigidity 
and spasm due to the simultaneous contraction of 
agonists and antagonists in the absence of reciprocal 
inhibition. 

Destruction ar^ necrosis of tissues, lack of 
adequate drainage, contamination with soil and infection 
with other bacteria, all favour the growth of spores, 
ifhe incubation period of disease varies from 2 days to 
years. The interval between the first symptom of 
disease, \isually trismus, and the onset of spasm is of 
great prognostic value {|»ri©d of onset) • ^ 

Tetanus may manifest at any age and may be 
divided into neonatal tetanus, childhood tetanus and 
adult tetanus. Out of these neonatal tetanus has the 
highest contribution to mortality. Geographical, social 
cultural and econcmic factors interrelate to form an 
important back ground for the pirevalence of this 
disease* Illiteracy, inadequate medical care, unhygenic 
obstetrical practices, lack ©£ immunisation and. igno- 
rance all contribute to the high incidence and mortality 
of this disease. 

The annual mortality from tetanus all over 
the world is about 50,000 ^Bianchi, 1961) BytOhenko, 




1966) . However, the disease is nK>re conraaon in tropical 
countries and developing nations. Tetanus is iiKsre 
common in places with a warm and'W»ist climate. Over 
50,000 cases are reported annually in India by health 
authorities. Basu @t al (1984) reported the prevalence 
of tetanus Neonatorum all over the 14 states and Union 
territories of India. Ihe highest mortality due to 
tetanus was found in Uttar Pradesh. 

Tetanus is a preventable disease. It is 
produced by the action of tosxin, hence the most important 
method of prevention is to build up the immunity by 
active iimmmization. Por active immunization, tetanus 
toxoid is used. Passive lirraunizatton can be done by 
antitetanus serum of equine origin but it carries the 
risk of hypersensitivity. Passive iitwmmisation without 
the risk of hypersensitivity can be done by hiiman anti- 
tetanus globulin lATG) which is effective in smaller 
doses with longer half life (3-5 weeks) « At present 
intramuscular human antitetanus globulins are being used* 
Intrathecal use of human ATO, by some workers shows good 
results, 

iSie antitetanus immunoglobulins when givm 

.i . ■ 

systemAcally# these large molecules cannot cross the 
blood brain barrier and so cannot neutralise unfixed 
toxins already present in the CN8 idid.le Intrathecal 
administration establishes a direct contact* Now-a-di^s 



Structure of immunoglobulin 
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limaan ATO' is available ia. purified fora m& In blga 

concentxations without pressjrvativos# which 9x0 .XUcaly 
to damage the CMS. 

Immimogiol 3 ulin« are proteins# the major 
component of which is IgG wildi a imslecuiar weight of 
150 # 000 . ihe association of antibody activity with 
classical gamma globulin fraction of serum was shown 
many years ago by Tiselius and iCsbat. m each species 
the immunoglobulin nwlecules can be stibdivided into 
different# classes on the basis of their back bone 
structure. In human, five major types can be distin- 
guished - IgG, igM, IgA, IgD end Igl* %e immunoglo- 
bulins can be split by papin into three frags^nts. Two 
of these are identical and are able to combine wiiii 
antigen to form a soluble compleic which will not 
precipitate. Wiese are therefore# univalent antibody 
fragments and are given the nomeclature Fab (fragment 
antigen bindingX# third fragment has no power to 

combine with antigen and termed fc (fragment crystalli- 
aable) . Another proteolytic ensyme pepsin separates 
the fc part from the rwiiainder of the antibody molecule 
leaving a large fragment ($ »l still precipitate 

with antigen and is formulated as t (ai*)^* Antibodies 
can also be broken down into their constituent peptide 
chains, firstthe disuliMde bonds linking the differwat 
chains must be broken by reduction with excess of a- 


fiulpliydxyl reagent « ^ ra^Sticad molBCul^ has a 

# ■ 

tation coefficient of 7 S because the chains are held 
together by non-covaleat ' bonds but they can be separated 
by lowering the pH# In-to two peptide chains termed light 
and heavy chains. Purified igO antibodies when visua- 
lised in the electron mi'croscope by negative staining 
can be seen to be gamma shaped molecule whose arms can 
swing out to an angle of 130® through the papin and 
pepsin sensitive xegions ■ acting as hinge, todno acid 
analysis of the hinge region has reuealed large number 
of protein residues becalm® of its structure proline 
prevents the peptide chain assuming alpha helix 
conformation and so this strength of the chain is exten- 
ded and accessible to proteolytic ensymes. 

LIGHT CHAIMS 

A convenient source of human material is the 
urinary lence - Jones protein which is found in a 
preparation of patient with myeloma in the synthesis of 
the iry^eloma protein. Light chain could be divided into 
two g roups called heppa (K) and Lambda C X ) • depending 
on their reaction with watisera* Approximately 65^ of 
theJatissmmoglobuliii molecule is norra&l serum sate of 
K type and remainder being I»awbda type* 


s 


HEAVY CHAINS 

■sttadies msing antia@ra prepared against normal 
and .myelooia pmteins have established the ecfcistenco of 
five major types of heavy chains in the IgD and igE* But 
whereas each immunoglobulin class is associated with a 
particular type of heavy chain they all have K and lambda 
light chains. 

Ic G 

During the secondary response, igG is the 
i^a^or immunoglobulin to be .synthesised, through its 
ability to cross the placenta provides a major line of 
defence, against infection fear the first few weeks of 
life, igo diffuses iiwre readily into the extravaacular 
body spaces. IgG antibodies act by stiimilating the 
ingestion of micro organism through |*agocytss. 

Ic A 

ig A appear# selectively in the seromucosal 
secretion such as saliva, tears# nasal fluid# sweat# 
colostrum and secretions of lung# geaito-urlnary and 
'g astro-intestinal tract* It is present In these fluid# 
as a dimer# where it ha# the job of defending the 
exposed external surfaces. IgA function .by inhibiting 
the adbiiwaoe of coated mlcaro organisms to tbe surface 


of mucosal cells# thereby preventing the entry into 
body tissues. 
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la M 

It is referred as macroglobuiin antibodies 
beeanse of their high . molecmlar weight* igM laolecniles 
are polpjiers of five fotar peptide stabunits each bearing 
on the extra CH domain* Uie theoretical eonhining 
valency is 10 bnt this is only observed on inter action 
with small haptens, with larger antigens. The 
effective valency fall to 5. 

Iq E ■ ■ ' 

' Only 'Very low concentration of IgE are present 
in semm and only a small proportion of the plasma cells 
in the body are synthesizing this immunoglobulins* igE' 
antibodies ■ remains firmly fixed for extended when 
injected into hioman. skin where they are probably botand 
to mast cells. Contact with antigen leads to degra- 
nulation of mast cells with release of vasoactive amines* 
The main physiological role of Xgs appears to be 
protection of the external mucosal surface of body by 
local requirement of plasma factors and effector colls 
through triggering an acute inflammatory reaction 

Post mortem findings have revealed changes 
in liver and haemorrhages in brainf adrenals and spleen* 
Ihe cause of these haemorrhages is not vary evident* 

The haemorrhages may be due to septicemia as in most 


a 


of the cases secondary organisms have been culttired 
from blood* ihe role of tetanolysin has not been 
indicated so far • Tetanolysin may b® in some way 
contributing to the haemorrhagic tendencies in these 
cases* More stress is laid on tetano spasmin as it ■ 
canses the evident clinical signs of rigidity and 
spasm in the body leading to exhaustion which may 
be the cause of death. 

®iis study has been conducted to prove 
the efficacy of human antitetanus globulins in tdie 

management of tetanus when administeriNi Intrathecally. 


f 
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Sie dis®aS'® tetan\i8 prevails in every part' 
of the world and is known by different naiwes in 
different countries. It is known as "DhannrvataC India) 
'Hausa * (Nigeria) 

seventh day* (Algenia) and ‘Po-shian f ong * (China) • 

In ancient India Charak described tetanns 
as ’wind disease * 


Mai d@ arco * (Mexico) 


Hippocrates in 460 BC described 
the poor prognosis of disease, 
isolated the clostridiniB tetani. Evidence regarding 
the central action of bacillus was produced by Morax 
(1902) , Weight (1956) confirmed the passage of toxin 
though the nerve roots. 

In the year' 1890# Von-Mhring and Kittasato 
produced the successful iimtRmieation against tetanus 
by repeated injections of small doses of toxin and 
neutralisation of toxins by specific antisera, Eoman 
and Zoeller (1933) totrodneed the antitoxin for htiman 
use, Baver suggested that the pregnant women can be 
immunized to protect the new bom infants, 

M one moves from polar areas towaned the 
equator, the mrbidity and mortality gradually increases 
with its psak is the tropical and subtropical countries# 
In India# the annual incidence rate of tetanus during 
the year 1973-1982 was about 6# 7 per lacs populatitm 
CSokhney# 1983), 


In 1884 Nicolaier 


TETANUS NEONATORUM 


Although tetanus caai oocur at any age but 
new boms are at greater risk because o£ tmhygeinic 
practices of delivery, lack of imrauniaation of n«>thers, 
faulty practices of cord cutting and application of 
different substances over cut end of cord e.g* mustaird 
oil, ash, cow dung etc. %tanus neonatorum ranks fifth 
(Rigby, I960) among the causes of neonatal deaths in 
different parts of the world. In rural mdia tetanus 
neonatorum is rated as the second commonest cause of 
neonatal raartality (Shah and udani, 1962). 

According to saai 5 >le surveys neonatal tetanus 
mortality rates in 1981 were estimated as 13.3 per 1000 
live birth in rural areas aod 3.2 in the urban areas 
in India (Sokhey et al, 1982). In the li50*s and 1960*8 
the recorded neonatal moartality rate varied from 2 par 
1000 live births to 120A00® births in the world 
(Miller, 1972). 

The special surveys conducted hf Basu{1982) 
and Sokhey (1982) have shown that the tetanus neonatorum 
prevails in all the 14 states and Union territories of 
India. Neonatal tetanus mortality has been reported 
to be' higher In the rur^al areas as compared to their 
urban counterparts* Tetiffius as a cause of neonatal 
death ranged from 0 to 68, W to urban areas and^ fresn 


%6»4i% to 72,5% in the mrai areas* According to 
Shaxroa et al (1984) case fatality rate of tetanus 
neonatorum in rural areas was around 97% and 80% 
in the urban areas. 

fhe neonatal tetanus mortality rate per 1000 
live births was found to be 66.7% in rural Uttar 
Bradesh# 15.3% in Urban U.F., 4.7% in rtiral Maharashtra 
4.9% in urban Ifeharashtra# 8.4% in rural Haryana and 
1% in Delhi according to a recent national wide surwiy 
(Basu and SoWiey, 1982). 

Hecmatal mortality was found to be 20 |)er 
1000 live births in Madhya Pradesh, m the rural areas 
of Rajasthan and west Bengal the neonatal mortality ■ 
from tetanus rated between 20 and 10 per 1000 live 
births (SoMiey et al* 1983). It was recorded as a 
cause ... 'in V3rd or rmsre neonatal deaths in Bihar (rural/ 
urban)* Kerala Crural/%rban) and Tamil Nadu (rural). 

TETANUS IN CHIBimBN : 

Athavale et al (1974) observed that the 
maximum of cases In children were between 2 to 

5 years of age and. thssf constituted 39% 'of total 
cases in children. 74% Of cases in children : 
resulted from ' otorxhoea and injury. 

Jolly et el ' (1974) noted a nwrtallty of 
37.69% due to tetanus In children* According to^ 
Athavale (1974) in 20*7% children the causative factor 


could not be determined* AthaTale ©t al (1974) reported 
a high raortality of ■ about S054 in cases of tetanus 
following bums and vaccinati«n and mortality was 
minimum in cases with ' ©torrhoea as the causative factor, 

TETAmjS IK ADULTS ' ' ' 

ffliis includes patients beyond 12 years of age* 
d'olly et al(1974) obsCrwl that the maximum incidence 
of adult tetanus was in the age group of 21 to 30 years 
(23%), ihe highest mortality due to tetanus in adults 
was observed in the age group of 41 to 50 years (76, 47%) * 
A very high incidence of tetanus has been noted in 
Punjab* It was 90*4?(^00«000 cases per year (Gordon et 
al# 1961), Injury has been noted as m. etiological 
factor in most of the cases of adult tetanus (38%) but 

■ V 

the cause could not be detectid in significantly large 
number of cases (35*5%) (Jolly et al# 1974)* 

SEX REIATION OF TE1?AN08 

Hie prevalence and mortality rate of tetanus 
is higher in males than in females in all the ages 
(Modi, 1965), Ifeles appe«s to be the more sensitive 
to tetanus toxin than females (Kacharevie# 1952) * But 
Indira Bai et al (197$) found lower »rtallty rate in 
males (74*0%) than females (88*0^)* 


RURAIi AMD ORBiU!? TETATOS 


Tetanus Mortality has been reported to be 
higher in patients beloaging to rural areas as compared 
to their urban comterpart* i^ccording to SoMiey et al 
(1983) the mortality due to tetanxis ranged from 0 to ^ 
68.7% in urban areas and 16*4% 'to 72.5% in the rural 
areas. Stanfield et al (1973) also noted a significant 
ruralAudian difference in tetanus mortality. It was 67 
per thoxisand live birth in rural Uttar Pradesh as 
compared to 15 per 1000 live births in urban Uttar 
Pradesh. In an urban centre like Delhi the mortality 
was 1 (Basu et al» 1982). 


SERSOiilM. VARIATICaa OP TETjOlUS 

Bhat et al (1979) have reported that maxiinm 
number of cases of tetanus neonatorum were admitted 
during the monsoon season l.e* between June and October. 
They attributed this increased incidence to the greater 
risk of contamination and infection during this season. 
Gupta et alCl977) have reported a higher incidence of 
tetanus during rainy season# However# VSkil et al 
(1964) found no significant seasonal variation. 


PUERPERMt TETJOIUS 

A hi#i ineid«aaoe of postpartum and post 
abortal tetanus is due t& faulty and unhygienic 










tions of Srivastava and Chatterjl (1961), Shah at al 
(1962) and Bhatt (1962) puarperal tetanus contributes 
lO to 12,7% of all cases. 


SOCIAL FACTORS 

Sanders et al (1974) have found that tetanus 
had a high prevalence awmg the under nourished, rural 
based and poor individuals who were working as culti- 
vators or agricultural labourers* Illiteracy was 
rampant in such a population and they lived in a 
crowded atmosphere, in close contact wi-Ui cattles and 
pigs* 

In new guinea, women during childbirth ai^ 
puerperiuia are considered unclean and are forced to 
live in "Menstrual houses" where no one can visit them, 
In India also the woman is considered untouchi^le 
during the first 10 days of childbirth* jolly et al 
(1974) have noted an eaieessive prevalence of tetanus 
in manjab* He attributed this to Punjab being predomi' 
nantly an agricultural state and that there exists a 
very close contact between the animals and human 
population in the rural areas* 

Ihe incidence of tetanus neonatosum varies 
inversely with,, the developBient of iCH services and 
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obsttttrical services* la the developing countries 
midwifery is still practised by untrained midwives or 
local elderly women* Utiey are known as dais in India* 
•dtakun in Indonesia and •Montaiiyal' in Thailand 
(Bytchenko# 1966) • 

Nowell @t al (1966) observed the highest rate 
of 95 tetanus cases per 100 births in neoftates deliimred 
by a blind nddwive in Gauchene, Go luntoia. South America* 

INCUBATION PERIOD 

It is defined as the tlmeinterval between 
the entry of the organism in the host and the appearance 
of the first syraptcHB. la tetanus neonatorum this period 
corresponds to -the age of baby in most case# (Athavale* 
et al» ■ 1974) * 

Jofferi et al (1966) and Beaty C19S0) notSHil 
high mortality with short incubation period specially 
if it is less than 7 days* 

PERIOD OF CNSBT ' ' 

It is the interval between the first symptom 
and the onset of first spasm. It is supposed to be the 
most reliable index (Cole,- 1940) from prognosis point ' 
of view* Cole (1940) fouM that's short period of 
onset was associated ' with worse prognosis* similar 
observations have 'been noted by Athavale et al (1974) • 






Jolly et al? 1974; Bhatt et al, 1962; Phatak at al* 
1973; and Patel et al# I960)* 
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ORGANISM mn PAmOGEMSIS 

iSi© Clostridium tetani is a gram positive spore 
bearing obligatory anerobic bacillus. Spores are present 
usually at the terminal end of the bacillus which gives 
a dr-um strick appearance to the organism. ^ It produces 
two distinct toxins - (1) tetanospaamin (Neurotoxin) and 
(2) tetanolysin, Tetanospasmin is a selective neurotoadn 
with a molecular weight of about 67000, 

PATHWAY OF lETANUS TOXIN IN C.N.S* 

Ihe tCMcin tetanospasmia is produced locally 
and is absorbed by the icotor nerve endings, ihen it is 
transported to central nervous system along the p«rl<* 
pheral nerves • The neural pathway of the spread Of 
toxin to the central nervous system has the following 


links I 


Neural motor endings in muscle - msole nerve- 



anterior roots - antericar horn cells of the spinal cord 
or motor neuclei in the brain stem (Kryshanovsky) . 

The toxin enters the C.N,S, by two pathways 4 

1,^ Regional neural pathway, 

a,. General pathway*, . 

The oliiiical features of .the disease depends 
upon whidh pathway has'bea^ involved in the toxin 


transport to C.M*S., if the toxin enters by the 
regional pathway# there arises a local and ascending 
tetanus in animals and partial tetanus in htunan* 

Such condition may arise if the toxin spread is 
locked by antitoxin. 

Ihe general neural jgathway represents the sum 
of regional neural paldiways# from all the muscles. Wami 
toxin enters the blood it enters ' all the muscles and 
then through the general neural pathway enters the 
C.N.S,, In such a condition the toxin first enters 
the motor nuclei and travels through the shorted neural 
pathways to the muscles of hewi and face giving the 
typical features like Risus Sardonlcus and trisitais* Ihe 
toxin enters the C.H.S. hy longer neural pathways to 
produce opisthotonoiui and generalised rigidity, this 
is known as tetanus descending (Kryshanovsky# l!l?4)#, 

BIMDIMG OF TOKm BY BRAIH TISSTO 

The receptors for the tetanus toxin in the 
brain substance is represented by gangliosides forming 
a complex with the cerebrosides (Heyningen#, 1959) aided 
by the sialic acid in gangliosides <Mellanby et al, 19i7) , 
The toxin bound with protagon Cthe non*-p!«rified mixture 
of gangliosides with cerdOrosides obtained frcan brain 
subst«u3.ce) retains the capacity of being neutralised 
by antitoxin without being split from protagon# * 

(icryahaiiovsly et al* litO)* ■ 
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toxin possesses three active 
functional groups s 

1* Antigenic t It ensures binding of toxin with antitoxin. 
2* Neurotrophic (Gangliosidotrophic) » Ensures binding 
with brain receptors. 

3. Toxos^ioric t Ensurefi the pathogenic aff€K:tia 3 ndort»- 
ch\ik et al# If 71 and Clwes, 1972)* 

BINDING OF TOXIN BY NEURCBAb MEMBRANE 

Synaptosomes have the greatest -affinity for 
toxin binding (Mellanby et al, 1965). *iis is due to the 
fatt that the membrane of synaptosome contain ganglio- 
sides (Dehlrmenjian et al, 1969) • !l?i»cin neutralised by 
antitoxin is also bound by synaptosomes (Krifahanovslcy 
et al, 1973). 

EFI*ECT OF lETJWJS TCDCINS OW THE PRESYNAPTIC APPARATOS 

letanus toxin acts on the presynaptic apparatus 
of central synapses in the spinal cord . .icurtis et al» 

1968) as well as on the neurceMscmlar jtmctlon(Kryaha- 
noTSky et al# 1971# 72), It results in the dlsturbancwi 
of the release of central iiahibitory transmitter glyoin 
and GABA as well as excitatory transmitter acetylcholine 
in the neuroBKiscular Junoticm.* As a result of dlstur*i» 
bance o-f transmitter release there occurs accumulation 
of a significant nui^er of resides containing the 
transmitter in ttM axon terminal# in the poisoned neuro- 
muscular synapwes (KryshanoTskyt 1973 and Poadnyitteoy C»4 
et al# 1971)* 




TOHCTIONMi EFFECT S OP TETANUS TCKIN « SOTAPTIG .APPAEATOS 


AS a rasuXt of disturbance of transmitter 
release by the pres 3 rnaptic apparatus a block of synaptic 
transmission takes place. 5Sie characteristic effect of 
tetanus tcocin on C.N.s, is the disturbance of functioning 
of the inhibitory synapses and the resulting block of 
various forms of post synaptic and some form of prosy- 
naptic inhibition (Kryzhanovsky et al# 1968? Brooks et al 
1957? Curtis# 1959 and Sverdlov# 1960? 69). 


PAroOGENESIS OP wscm RXOIDITt 
AND mmRALlSED CCMYITLSIOWS 


Muisctuiar rigidity is due to the disturbance of 
inhibitory process occurring in the system of motoneurons 
and associated intemeurons. As a result the capacity of 
the efferent output is iEwnreesed# thepolysyx^^dfclc refle- 
xes are enhanced and the periphery receives a strengthmed 
and permanent flow of affer«at impulse# which produces 
growing muscular tension#' contraction and hyperton# 
{Acheson et al# Davies et al# 1954? Kryahanovsky# 1965? 66) 
Convulsion# are the result of distwbances of 


inhibitory mechanism# in the system of spinal intemeurcxis 


PUHCTICHAb CHANGES m IHE VE'GCTATIVl! MERVOyS SYSTEM 


Vegetative systems in tetanus such a 
tachycardia# changes in arterial pressure# increased 
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BMi, pejTspiratlon and hyperthermia indicate® the involve- 
ment of vegetative nervous system in the pathologic 
process. Pathogenesis of these changes is not yet clear. 

CHANGES IN THE ENDQCRIHS SYSIEM 

In the course of development of tetanus 
intoxication the systems involved are hypothalamus and 
hypothysis and various clinical data have shown a 
disturbance of the electrolyte and water balance in 
tetanus (Nilchailov# 1968). In tetanus the metabolism 
of catecholamines and corticosteroids is also disturbed. 


CHANGES IN IMPORTANT VISCERAIi SYSTEM 


Pulimsnary complications are the important cause 
of death in tetanus. Ultrastructural and microcircula— 
tory changes in lung occur in tetanus intoxication 
(G.N. Kcyshanovslsy, 1973), Ihese changes lead to 
congestion and paetrabnla. 

Important myocardial changes occurring in 
tetanus Includes protein and vacuole dystrophy, inhibi- 
tion of the activity of oxidase# disturbances of micro- 
circulation# intravascular thrombs# perivascular 
haemorrhage and disturbance# of lymphocirculatlon, 

CblNICM. Wmm Of BBfANUS 

1 , Localised tetanus 

Xt is due to the localis<^ involvement of a 
group of lausole# of a lisib resulting in pain and spasm 
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of imiscles in proximity to the site of injury. This 
form may conveart into generalized tetanus. 

2 • Generalized tetanus , 

This results because the generalized rigidity 
and reflex convulsions. Trismus is the first indication 
of tonic rigidity and tisually the first symptom. Spasm 
of the masseter muscle leads to locked. Spasm of 
faciSb muscles leads to Risus sardonicus. Tonic contra- 
ction of spinal and abdcatiinal muscles causes opisthoto- 
nous. Generalized convulsions appear as the severity 
of disease increases. 

2* Cephalic tetanus 

This tisually follows the Injuries of face or 
head specially around orbit but it can occtsr in oases 
with injuries to other parts of body and some tiwss , 
without any apparent wound. St carries a good prognosis 
and mortality is low <VaJcil et al# 1964)# 

Thdls variety of tetanus is associated with 
paresis or paralysis of one or more of the cranial 
nerves. It has been seen that the involvement of 
facial nerve is more eonaaon' (Vakil et al#1973)* 
cephalic tetanus remains usually confined to head and 
neck but way involve the entire body# 


DIFFEREHTlAIi DIAGNOSIS OF 1!ETARtJS 

Although the disease tetanus can be diagnosed 
easily due to its Certain characteristic features but 
there are certain conditions which need to be distin- 
guished from tetanus. 


^ere is high fever with the signs of 
meningeal Irritation 'C.S,P, examination is diagnostic. 
Trismus is not present. 


Patient may loose the consciousness which is 
momentary there may 'be involuntary passage of faeeus 
and urine. There may be history of previous seizures. 
Characteristic feattares of tetanus are absent. 


Patient may gives history of ingestion of 
broken seeds of NTOC vc«!il.ca. Onset is sudden and in 
between spasm the muscles are ccMpletely relaxed « 
Chemical analysis of gastric aspirate proves the 
diagnosis. 


Here 'the slgis of Old irritation are present 

like • oittemess, coarse tremors# twitching and 

convulsions# apalhir ocwa may supervene, Intra ''' 

venous glucose improves"’ the symptoms immediate'ly#*''" ^ 
Blood glucose estl»ati<p ~is helpful, ^ ^ _ 


* .A ... .... 











ACTIVE IMMUNIZATIOK 













wtteks of administxatioii of adsorbed vaccine 
CSroitih J«W,G*), While liie plain variety irmy take 
a longer time, 

b* ihe immunity stimulated by the adsorbed toxoid , : 
reaches a higher level and is longer lasting 
than the plain toxoid* 

c» When administered concurrently with passive 

insnunization, the adsorbed toxoid is more reliable. 
With plain toxoid, the injected antitoxin may 
interfere with the develojxwont of active immunity# 
but interference with ^ altsminium hydroxide 
adsorbed toxoid is minimal CSmith# J.W.G,# 1914}* 
Plain tetanus toxoid consequently finds 
little place nowadasy in tetanus prophylaocis as the 
adsorbed vaccine stimulates a quicker# higher and imare 
durable immunity than plain toxoid, 

REACTICWS TO TETANUS yCSCOlD 

These may be generalised or localised but are 

■■'I 

relatively mcommon. LcxJal reactions were found to 
have a higher incidence in women as compared to men 

Generalised reactions iwy manifest as fever 
malaise etc. but are unconsnon# Reactions resembling 
ana]^y lexis or serum sidcniss are very rai?e« 

Iiocal reactions to tetanus toxoid are not 
serio\ui and usually consist of local pain and tender** 
ness accompanied with an area of visible erythema and 
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swelling between 2 and 5 eras ^ in diaiaeter usually, Some- 
■fciraes such reactions inay beconie imoxe ntarlced with tender** 
ness or swelling o.f the whole o£ the upper aria (where it ■ 
is usually Injected) • Howe’^er# these reactions usually 
subside within 2-3 days, 

IMMUNIZATION SCHEDtJi:^ AGAIHST roTANUS 

Biis process should be stated right from the 
stage of pregnancy when the fetus and mother are both 
provided with iiwnunity by vaccination of the mother. 
Transplacental passage of cMtemal antitoxin prevents 
tetanus neonatorum. The active immunity produced in the 
mother prevents post partum/abortion tetanus, ^e accep- 
ted protective level of antitoxin titre is 0,01 I,U. of 
tetanus antitoxin per millilitre of cord blood 
(Maclennan et al, 1965), 

In pregnancy, the recent schedule for iimtunita- 
tion is the administration of two doses of adsorbed tetanus 
toxoid, the first at 1 months of pregnancy and the 
second at 8 nonths. 

In the newborn child the first dose of vaccine 
in the form of D.P.T, (Triple vaccine) should be adminis- 
tered within 2 tO' 3 months of birth. It should be 
followed by two more doses at 4 to 6 weeks interval, a 
4th dose should be glviii after one year of third dose* 

A booster is required at Intervsis of 10 years, School 
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chlidren should be Issmuiized with 3 doses of 
tetanus and diphtheria toscoids starting froia the age of 
5 years# if already iiraunized earlier during infancy 
(even earlier if uninrounised before) « The second dose 
should be given at 4-»6 weehs after the first dose and 
the third dose 6 months to t year after the second dose# 

A booster is required every 6 to 10 years (Smith et al) # 
In adults also a similar regime is^ followed starting at 
any age# as required* 

A hewer type of vaccine containing 3 times a»re 
potency (17.5 Lf as compared to normal 5 L£ by the 
ordinary toxoid) has been found to be very effective by 
only a single dose of toxoid# It takes 12 months for 
appropriate protectiwe response to develop { Bremen et al# 
1981) . 

Recently Talwar (1985) has developed a double 
acting vaccine against pregnancy and tetanus* S^h a 
vaccine produces antibodies acting against human 
chorionic gonodotropic hoimone and also against tetsotus 
toxin# ■ 

PASSIVE IMWHIZATIQH 

This is available* in two forms i 

1, The equine antitoxin (A*T*S#) anti tetanus serum* 

2. Human anti tetanus iirnmnioglcibulin# 

This type of iiwinlsation confers iiroediat® 
protection against tetanm. «ad is particularly useful 



anapnyxaxxs, xr is -tnererore aOTanistered after appro- 
priate sensitivity tests. Unfortunately the protection 
provided by passive vaccination is vary short /.lasting. 

Human anti tetanus immunoglobulin (T.I.G.) is 
administered in a dose of 250 I.u. deep l.M. . It ens\ur« 
serum antibody levels of 0.01 unit/ml in all patients 
for 28 days or more, ihis ir»y be combined with adsorbed 
tetanus toxoid (in a dose of 10 Lf) for active-passive 
immunization , 


doses of 1500 I.U. to 6000 I.u. i.m. after sensitivity 


MAHAGSHENT OF TETAHUS CA^S 


A differential count eocamination of W.B*C. reveals 


leaf'll t 4 la "I fh'M 4* 

yj* fillip 

Microscopic cfcaminatlcm of pus or necrotic material 
may reveal bacilli (tetanus) with spores in 30% of 
cases. Culture methods are im>re reliable. 


diagnostic (Mtillan et al# 1964) 



All electrocardiographic record usually show* 
;-:.slnu» tachycardia. 



(b) Elinduatlon of the toxin source - local ineasures 

(c) Control of convulsions and muscle rigidity. 

(d) Maintenance of adequate airway and ventilation. 
{«) S 3 ^ptomatic troatiasnt 'and nursing care. 

Cf) Treatront of complications.-' 


Over the years tetanus antitoxin in the form 
of' equine anti tetanic seruHi (A.S.S.) has been used by 
various routes for the teeataent of tetanus. Sherrington 
(1917) deronstrated the efficacy of intrathecal A.T.S. in 
raonheys. Ildirim (1974) and Sanders et al (1977) noted 
the efficacy of intrathecal AtU.S. 'along with parentral 
steroids in humans. However some have doubted its 
usefulness.' Heefuaye et al found that A.f.s. failed to 
improve survival ■ in neonatas despite its intrathecal use. 


Bryant and ^airman (1940) were of the opinion 
that A,l?.S. has a controversial role in tetanus therapy 
besides producing allergic reactions. Damage to the 
C.N.S. by 'the preservatives used in it have discouraged 
its tise. Pratt even suggested that intrathecal adminis* 
tration of A.T.S. should be stopped. 

■ It has been suggested that antitetanus serum 
(A.T.S.) doesnot neutralize tetanus toxin already fixed 
in the C.N.S, and does little to ameliorate symptoms 
already present. 


HUMAN ANTITETANUS IMMUNOGLOBULIN 

This specific antitetamus IjyperiBBimne globtilin 
(human) is obtained by fractionation of' Hepatiti#-B 
surface antigen and AIDS antibody negative plasma# of 
human donors hyperinsminiaed with tetanus toxoid. This 
immunoglobulin is further purified by affinity chromato- 
graphy# column chrcsaatography and gel filtration tech- 
niques* Optimal purity of above 999i can be obtained* 
This is tested by iiminnoeleetrophoresis* 

pres entation 

Anti tetanus human iiwiunoglobulin (T.I*Q*) is 
available in two strengths* It Ampoules containing TIO 
in a liquid form of WO 2*0* strength* 2. Vials 
containing 500 I#U# of T2®. in a £ree«« dried powder 


form# along with diluent* 
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1. a]li@re ia no risk of sensitization to heterologous 

■ protein - since tig is of human origin it is virtually 
free from the risk of inducing hypersensitivity reac- 
tions unlike ATS which is of equine origin containing ■ 
heterologous protein and hence having greater risk 
of hypersensitivity reaction. 

2. Antibody levels of the homologous (human) TIG persist 
considerably longer than the heterologous (equine) 

ATS. Ihe half life of TIG is 20 to 40 days* while 

^ it is only 7 to 14 days in case of ATS, hence TIG 
protects longer, 

3. Antitetanxis human imiminoglobulin doesnot Interfere 
with patients antibody production, 

4. It does not require sensitivity tests. 

5. TIG is devoid of any preservative and lyophilised. 

It can be thus used intrathecally . 

For therapeutic purposes 3000 I.XJ# to 6000 I.U. 
of TIG have been recoraaended deep Intranwscuiarly. For 
more rapid action part of this can be given intrathecally 
In children some authors have reco'itimended a dose of 4 
unitsAg laocly weight, ifowever it is logical to administer 
at least 250 1,0.* regardless of age of the child,! -'since 
theoretically the same Mount, of .tcocin will be produced 
In the «!hild by the Clostridia as in adults. Gupta, ®t' ' 
al {I960) recoimaended a dose of 860 l*tJ. intrathecally. 
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Varying results have been reixjrted on the use 
©f intrathecal TIG Gupta et al (1980) found that intra- 
thecal TIG was useful in reducing mortality in patients 
with mild tetanus. He found that in patients who were 
given T13 by IM route had a higher mortality* Chopta 
et al (1986) pointed the usefulness of intrathecal TIG 
in high doses in nwjre severe cases ot tetanus* 

Contrary to the above Vakil et al (1977) found 
no difference in mortality in adult tetanus patients who 
received intrathecal TIG . Chugh et al (1985) also 
found no beneficial response of intrathecal TIG in 
neonatal tetanus. 

It has been postulated that the Initial spasms 
are due to the tetanus toacins circulating free in the 
CSF not yet fixed to ‘anterior horn cells. Thus free 
toxin is available for neutralisation by intrathecal 
tetanus antitoxin which eircuarvents the blood brain 
barrier. But probably after 48 hours i^en the toxin is 
presunted to be fixed to the nervous tissue, intratheoal 
antitoxin is not of much value (Sanders et al, 1977), 


Other use of TIG ■ _ ■ 

- It is useful in all tetanus prone wounds as in 
crush injuries, compound fractures end accidental 
cases particularly if there is no clear evidence 
of prior iimmaniaatlon ^ 


iiiipMiiiMWiiliiliM 












dual protection tjQ ttie Mother and fetaia. T3X3 being 
7S type cross©# the placental barrier giving protec- 


tion to the fetus besides the i^ther 


ELIMINATICM OF THE TCKIN SOliRGB » LOCAL WAStlRES 


’Oils ia a very important step in the manage- 
ment of tetanus* It ha# been suggested by •«*[!» author# 
that if wound toilet is proi^ly perforiwsd within 6 
hours of injury it will destroy ^the spores. But wound 
toilet alone if performed after 6 hours fails to psrevwit 
tetanus* However# meticulous toileting is still esssai- 
tial to prevent further absorption of toacins, proper 
wound debridement should be carried out as soon as 
possible. Grossly contaminated wounds need to be 
cleaned with hydrogen peroocide solution* Use of local 
antibiotics may also be effective. In case of suppura- 
tion all pus should be drained out and i/ound cleaned, 
m neonates the uiafollleai €5ord should be 
handled with all aspetlc and antiseptic precautions. 

The cord should be cle«ed with spirit «md 1^ gention 
violet paint should be applied. Bar ©Infections need 
to be taken care of pcow^tiy* ^y discharge should be 
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cleaned with spirit' swadjs and ear kept dry. Handling 
with dirty hands or entry of water and the inatillation 
of any household medicaiaent in the ear needs to be 
stopped. Appropriate antibiotic and if necessary local 
ear droj^ should be used. 

CHEMOTHERAPY 

totibiotics notably 'Penicillin are quite 
effective against Clostridium tetani and their use 
similarly has been thought to affect the outcome favou* 
rably (Percy at al# 1985) • , ihe usefulness of Penicillin 
has also been suggested by lhat et al (1979) and 
Bhandari (1980). 

In a patient sensitive to P«aiicillin» Kana* 
mycin in two divided doses of 10 mgAg body weight may 
be used. 

Metronidazole is effective against anaeorobid 
bacteria# Some have pointed it# usefullnes# in the 
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The control of »sele spasms is one of the 
moat important factors in the prognosis of patient* with 
severe tetanus*. 

Mwty muscle relaacants have been advocated but 
soiM have their mm demerits* To name a few-centrally 
acting iMscle relaxants UUce TOthoearbamol* iwiph«ae#in» 



raeprobromat® etc? peri|::biera3. raascle relaxants like d-tulxK 
ctirarine, succinylcholine, inytolon etc. Peripheral onauicle 
relaxants are usually adiElnistered alougwith I.P.P.V, 
l|ei:h.e.ne»iii is an effective muscle relaxant 
when given intravenously. Its drawback is that it eauswi 
hypotension and sometimes ha®rooglobin\iria. 

Iteprobromate has been described as one of the 
most effective drugs in relieving muscle spasticity 
(Nyguist et al) • It has a prolonged action. However, it 
has the disadvantage of catising thrombosis, hemolysis 
and possibly, glomerular damage on intravenous therapy# 
Methocarbamol appears to possess the ideal 
pharmacological action to control the muscle spasm • 
■Induced by teteaius toxin. It has a greater potency and 
acts for a longer duration (Grandal et al, 1560)# 

It has the added advantage of suppressiong spasiei 
without appreciable suppression of respiration, Ihe dose 
is 2 to 20 gm per day by intravenous infusion or carally 
in dividai doses. , 


t In addition to being a hypaotie. 


diazepam is a potent muscle relaxant. It acts by depre- 
ssing the ascending reticular activating system and Inter- 
nuncial neurons Hendricflcse and Sherman found that 
diaaepam was very effective in controlling convulsive 
aspasms during the early phase ^ of treatment# Kaalm 











reported that intravenotus diazepam relieved opisthotonoe 
but the effect lasted slightly more than an hour. Benjamin 
and Baltimore (1968) reconnttended diazepam as an alter- 
native to phenobarbital or phenothiazines . He found 
that parontral diazepam' was very useful. 

However# a coii^ination of nuscle relaxanta has 
been found to be irore effective than ‘massive dose of any 
single drug (Jolly et al, 1973). Diazepam was first 
used in combination with chlorpromazine by Hendrickse 
et al (1965). 


Madntenance of a clean airway and adequate 
ventilation is of utmost importance in tetanus care. All 
secretions should be aspirat«l by suction, Hie mouth 
and nasal cavities should be kept as clean as possible* 
All fcoth should be cleaned, Childrwa and neonates 
should be nursed with their head on one side to prevent 
aspiration of fluids into lungs* If necessary endo- 
tracheal intubation may be carried out* If it is not 
possible then tracheostomy should be performed. The 
indication for tracheostoii^ is either laryngospasm or 
copious secretions. Endotracheal suction can then be 
carried out, Hcwever,. care of tracheostomy is then 
required* 

She needfiCor tracheostomy should be rr;cognise< 
early and should ratiier be perfcrmed electively than as 
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an amfiargancy proceatire. Shah at al (1984) found a 
mortality of 19*26% with tracheostos^* Howavor tha 
drawback is that it needs meticulous post-tracheoston^ 
care and trained nursing personnel : for its management* 
Cfecygen inhalation should be given as and when 

necessary, 

TOTAL PARALYSIS AHP VENgllATlOH : 

m severe tetanus complete muscular relaxa- 
tion (paralysis with peripheral muscle relaxants e.g. 
d-tuboctirarine) ccanbinad with tracheostosBy and inter- 
mittent positive pressure ventilation (I.P*P*V*) has 
been a landmark in tetanus therapy* 

Lassen (1953)# Smith et al (1956) and Hendri- 
cks® et al (1966) have reported favourably on the use 
of tracheostomy# total paralysis and I.P.P*¥* 

However# only limited effectiveness has been 
claimed by Alhaudy et al# ly this regime* Siiiha and 
Athavale found this type of treatment unauitaiblo in 
India on account of its csuaibersonwaioss# costs and the 
need of skilled medical and paramedical personnel* 

GENERAL MANAfiEMEMT AHP mMBMQ CARS 

The patients steouM be nursed in an isolated 


gruiet and calm environment to cut off all external 
stimuli# Adequate care ©f bowel# back and bladder is 
required* Frequent turning in bed alongwith the 
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application of powder and spirit to clean the back is 
necedsary to prevent bedsores. %e patient should be 
catheterized to avoid possible tarinary retension and 
incontinence. Appropriate antibiotic coverage may be 
given and should be changed according to culture and 
sensitivity reports. . Constipation should be taken care 
of with suppositories or low enemata as necessary. 

Oral nutrition is maintained as far as possible. 
However, if dysphagia increases intravenous fluids are 
given and oral supplementation stopped till protective 
reflexes of swallowing and coughing are present* If 
necessary Ryles tube feeding may be supplemented. 

AS 'regards fluid requirements a minimum fluid 
intake of 130 mlAg iu children under 6 years per day 
and 80-130 mlAgAay older children has been recomme- 
nded (Kerr J.H.) In adults the auwaunt should be regulate 
In relation to urine output and fluid losses* Iliis may 
vary from 1.5 to 4 litres per day as necessary under the 
circumstances. 

Sxaall daily fluid deficits may accumulate to 
produce subclinlcal dehydratiem {Kerr J.H., 1979). As 
such it may be produced Tof fluid losses in saliva and 
sweating. Hence 'it is important to maintain adequate 
hydration. 


OraER MSCBIiLAiaEOUS FORMS OF THERAPY 
Corticosteroida 


,8 


sanflers «t al have pointed the useftalness of 
ateroida in tetanus therapy# in particulars betametha- 
sone. The explanations given by them were that - 

1. Part of the action of betamethasone is antihista- 
minic. ihis results in reduction of pericellular 
oedema aromd motor nerves and ganglions. 

2. It is possible that betai^thasone either reduces 
the amount of acetylcholine produced# or inhibits 

■ its action (fal'-W, et al# 1963). BetaaMthasone may 
also support a failing supra renal function 
(Sanders et al# 1966} • 

3 * Betamethasone may have an antitoocaeraic action la 
tetanus. 

Beta-blodteers ' 

Sainani et al (1972) found that the tetanus 
toxin has beta stimulant effect m the frog *8 heart and 
and this effect could be blocked by propranolol (beta* 
blockers). Kerr et al (19795 observed that there was 
syn^thetlc owraetivity in tetanus patients* Hiis 
sympathetic overactivity manifested as disproportionate 
tachycardia# fluctuating high blood pressure and profuse 


sweating* Such patients havtng features of sympathetic 
overactivity when treated with beta-adrenergic bloifcing 
drugs showed Improvement {l&srr et al# 1979}* 
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However# the role of beta blodkera i» dispfuted 
and still under clinical trial* 2?he literature now 
contains that removing sympathetic stimuli to the heart 
may remove the ability to sustain adequate blood flow 
through the constricted peripheral vasculature 
(Edmonton et al# 1979)* 


CHOLINE SIERASE RESTCmiNG THERAPY 

Leonardi et al observed that the tetanus toxin 
had an anticholinesterase effect somewhat similar to 
organophosphorus agents and that antidotes to such agents# 
the oxime group of compounds could# by their cholines- 
terase restoring action# be of benefit in tetanus therapy# 
They used pralidoxime methanosulphonate 40 mgAg/day 
together with vitamin B |2 Ih * dose of 100 mgAsAsy for 
10 days intramuscularly and found it to be of some 
benefit# But this still requires further trails# 


HYPERBARIC CKYGENA1?I.Cil 

In a trial conducted by pasoale et al# it was 
observed tJiat there was active regression of symptoms 
following hyperbaric oxygen tt^erapy# Ihe progression of 
the disease was arrested and reversed# However its use 
is limited# owing to its lifted availability in 
hospitals# Purthermore# it requires more trials# 


. . Ace t Vaishnava et al found that the survival 
rate was influenced ,by the patients age* in children 




and adult patienta h® found that highor th® ag®# th® 
worse was the prognosis# Xn neonates the lessdr th® age ' 
at the time of admission the worse is the prognosis 
(Phatak et al# Bhat et al) . 

Sex I Vaishnava et al, found no difference in 
the mortality in two sexes. Vakil et al (19711) also 
found a similar observation. However, Madi (1965) found 
a higher mortality in nales. 

Incubation period i iiortality varies inversely 
with the incubation period. Xhe longer the incubation 
period, the lesser is the jsiortality (Patel et al, 19§S| 
Vakil, 1964). 

, Period of onset # Mortality increas®# with 
shorter peri^od of onset (Paefcel et al, 1959# Vaishnava 
et al, 1966 and Cole , 1940) . 

Severity of ctxivulslons i Mortality increases 
with increasing severity of convulsions (Bhandari et al# 
1980# Bhat et al# 1979# stirivastava ®t al#| Shah et al) . 

Bayer i Fever has Iwen reported as a bad 
prognostic sign (Bhandari et al# Spaetli et al ) . 

COMPliXCATICMS AMP CAUSES OF 

oversedation is one of the »jor complications 
©f th® treatament given (Sehgal et al# 1978) * Respiratory 
complications Including aspiration pneuiiwaiila are vary 
important and commonly encountered complications, ' 
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(Sehgal at al, 1978; Btiatt et al, 1968; Athavala @t al) . 
Injection abscess may occtir occasionally (Sehgal at al» 
1978) • Parotitis has also been reported by some workers 
(Atbavale et al# 1974; Bhatt et al, 1962), other 
complications include hyperpyrexia, constipation, throm- 
bophlebitis, electrolyte imbalance, l>8d. sores, septicemia 
and retention of urine (Bhatt et al, 1962) , 

Athavale et al (1974) have reported dehydration, 
acidosis facial palsy and compression Mature of vertebrae 
as important compHcatiOTS# ' 

Respii^atory spasms with apioeic spells are the 
commonest cause of death (Athavale et al, iSiat et al, 
1962). Death may also occur due to hyperpyrexia, laryn- 
geal spasm, laryngeal or- pulmcmary oedema, electrolyte 
imbalance, hypoxia etc. However all of the above com- 
plications my contribute to death, although some of the 
complications may be reversed when diagnosed and 
treated early and the patient may be saved# 
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MATERIAL AND M E T H O P S ^ ^ ^ ^ ^ ^ 

Ssw'j; 

, : ?^* 

I5ie present study was conducted in the M.L.B. 

Ifedlcal Oallege, Hospital# dhansi (up) * itiis study '!! 

includes a combined retrospect! ■we and prospective 
analysis of tetanus cases admitted in tetanus ward 
during January# 1985 to June# 1989, 

!l3iie objects of this study were t 

1. To establish the role of human anti tetanus globulins 
in the management of tetanus, 

2 . TO study the clinical pattern of disease in 
BundelMiand region, ■ 

3. To evaluate and compare the vitality pattern of 
tetanus in Bundelirhand region with that of India 
and other developing countries. 

The cases of tetiuius were categorised into 
three groups f 

I, Neonates * Cases fKWi 1 day to 1 month of age, 

II, Children group - included the cases from 1 iwjnth 
to 12 years of age, 

III, Mult group - included all the cases above the 
12 years of age, ■ 

Every case was subJfKSted to a thorough 
history and clinical examination as listed below^ ^ 

■ A. HISTORY ' 

In history specific points were recorded lilce 

# 
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mode of injury, history of umbilical cord sepsis, ear 
discharge, child birth, period of onset, inciabation 
period, previous prophylaxis against tetanus and treat- 
ment taken before hospitalization. 

In cases of tetanus neonatorum, the enquiry 
was made regarding the instrument by which unibilical 
cord was divided, the material used for cord ligation 
and substance applied over the cut end of cord. 

B. PHYSICAL EXAMINATICa? 

This consisted of general examination and 
special examination. General examination included 
the following points t . 


- Pulse/min. 

0 ^/ . . 

- Temperature F ■ ■ 

- Blood press-ore 

- Respiratory rate/iain» 

- Respiratory distress, if any. 

- Hydration. ... 

Special Ixaiaination 

- Risus Sardonicus. 

- Neck rigidity. 

- opis-fehotonoue ' ■' ' 

- Lock jaw 
* Dysi^agia 

- Reflex spasm 


Cyanosis 

cm&mtm •' 

Lymphadenopathy * 
C^nstipa-tion. 
•Retenlicm of -urine 


-t Con-vulsi<MQs/Spasm 
- Position of lii!&»s 
* Eyes 

*- Abdominal rigidity' 

''4. Local examinatiCM In 
cases of septic focus 
or wound. 


Hi oases @f tetanus neonatorum some additional 
factors were noted like iirematurity, inability to swallow 
the milk, body weight and umbilical cord sepsis. 

Criterion of patel and Joag (1959) was 
followed for assessing the severity of disease. 

Criterion I « Presence of locked jaw (inability to suiCk), 
II s Presence of spasm, 

. Ill I Period of onset 48 hours or less. 

IV t Incubation period of 7 days or less. 

V t Axillary tea^ierature of 99^ w or rectal 

temperature more than 100®f, 

On admission or within 24 houm of adidseion. 

One point- was given for eack criterion. Thm 
cases having me of the five criterion were termed as 
grade I, iSie cases having only two of the five 
criterion were graded as grade II and so on. 

C. IHmSTIGATIOIIS 

Cases were subjected to following investi- 
gations I 

1. Routine blood eBcamlnatim* 

2« Platelet - 

9* examination* 

4* liiver function tests.' 

^ ' S, Culture & sensitivity of untollical cord* '' ■ - 


D. TREMMBNT 


^$r«atTOiit was divided into two main parts s 
Qensral treatment 

1. General niirsing care including the care of bowels 
bladder and back* 

2* Maintenance of airway. 

3. IntravenonsAyle's ttibe/Qral route to fulfil the 
nutritional requireawnt depending on patient*# 
condition. 

4. Care of local wound if any/care of t»i>llieal cord 
in neonate# . 

5. Sedation was maintained by using Uiimepim, Prome^lm* 
Bin® hydrochloride and Chlorpromasine in appropriate 

i . 

doses by intravenous, intramuscular or oral route* 

$* Muscle relascant mthacarbamol was used to reduce 
spasm. 

7, Antibiotic# were given according to need like ’ " 
crystalline penicillin, Ampieillinfi. Oentwyein# 

i"' ^ -j 

CiiloroMycetin and Septran. 

8. In cases 'of post partum tetanus and with gross 
infection the mftrcmidaaiole Jt/V or'oral was used. 

II* bocal ,!i!ge.atiient ‘ ' 

in cases of ..neonates 4%,, included ,idie .cleaning 
and dressing^of umbilical cord*, = in,^. cases. of ^ ear 
discharge it included m® t^iorough eleaning of far.and 
local instillation of antibiotic .drops. In was of. _ ; 
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wmmd» cleaning, debridement and dressing of woimd 
wa^ done regularly. 


Specific therapy was pj:x>vided by using human 
antitetanus globulin UTO) administered via intrathecal 
route. For administering the atg by intrathecal rout® 
the lumbar puncture was performed between bi-Iti 
vertebral under aseptic conditions* Under the coverage 
of mild sedative (Diazepam) and muscle relaxant (Mstha- 
carbarol) « After introducing the luiribar puncture needle 
in the canal 8-*10 drops of cer^rospinal fluid wa» 
allowed to drain cmt then hixman ATQ was slowly inJeetM 
via the L,p, needle in the intrathecal space, !Etie 
doses of atg varied fr<a« ISO 1*0, to 1000 l.u# or more 
decoding upon the availability of ATG, 

According to treatment given the total cases 
were kept in 4 groups i 

- In one group cases were k#|^ who received of 

equlwrigins. These patients were belonging to 
retrospective study and they received MTS in varying 
doses from 10,000 wits to 1 lacs I/V and 

intramuscularly* . ■ ■ . ' . „ 

- ' In second group these cases were" kept who received . ; 

Intrathecal human tetaniia imamnaoglobulias, . 


— In third group cas@s were kept who recei'^ed 

intramuscular human tetanus immunoglobulins. 

- In fourth group, those cases were kept who did not 
receive any specific treatment due to some reasons. 

IMMOHIZATICM 

All the patients were immunized actively with 
tetanus to:^oid. 0.5 ml intramuscularly according to 
the doses schedule recommended by W.H.O. i 

1st dose s At the time of admission. ; 

2nd dose t 6 weeks after the 1st dose. 

3rd dose $ 6 HKsnths after the 2nd <Jtose. 

A booster dose was advised iO years after 
the primary course of imnamisation. ; 
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TABLE 1 t Showing yearly admission and deaths of 
tetanus cases. 


Year 

Total 

admission 

Total 

deaths 

Total cases 
of tetanus 

Deaft^fiir in 

tetanus 


Mo. 

% 

No. 

% 

1985 

21000 

1241 

224 

1.06 

Ill 

8.94 

1986 

20664 

1191 

205 

0.99 

78 

6.54 

1987 

19371 

1122 

138 

0.71 

60 

5.34 

1988 

23530 

1452 

285 

lo21 

126 

8.67 

XJpto June 
1989 

11169 

682 

114 

1.02 

54 

7.91 

Total 

95734 

5688 

966 

1.01 

429 

7,54 


table 2 t 

Showing the incidence of 
different age groups. 

tetantis in 

Age groups 

Mo .of cases 

Percentage 

Tetanus 

309 

31.98 

neonatorum 



Childhood 

315 

32.60 

Adulthood 

342 

35.42 


Total 


966 


100.00 



TABIiE 3 f 

Showing L.A.M.A. and studied 
different age groups. 

eases 

in 

Age groups 

Total Ho. 

studied cases 

LAMA cases 

of cases ■ 

No. % 

No. 

% 

Neonatonam 

309 

239 29.22 

70 

22.65 

Childhood 

315 

272 33.25 

43 

13,64 

Aduldhood 

342 

307 37.53 

35 

10,23 

Total 

966 

818 100,0 

148 

IS. .47 

TABIiE 4 I 

Showing the seasonal variation in tetanus ■ 

Age groups 

Percentaoe of seasonal cases , 

3niv-oct. 

Rain 

Winter 

Suriroar 


Neonatoirum (239 ) 

70*64 

ia.77 

10.58 

Childhood (272) 

36,73 

: 34,48 

28.71 

Aduldhood (304) 

30,20 

35.90 

33,89 

Total (818) 

46.12 

29.57 

24.29 


r 


Total (818) 


46.12 











lowing the incidence and arortality of tetanus 





TABIE 7 (B) t Showing ohildhood laortality in relation 
to aetiological factors. 


Mortalit 


Mode of infection 


jsnavxng oxad® 
Knife 


150 


62.76 
6.27 
3.34 
2 . 92 


149 


Sickle 


Razor 


Scissor 


1.67 


Tin foil 


1.25 


Sterilized shaving blade 


21.33 


Hosnital deliverv 


0.41 


Total 


239 100.00 198 82.84 


Otorrhoea 
Injiary 
Thorn prick 
Injection 
Postoperative 
Post measles 
Bxim 
Sepsis 
Unknown 


112 

35 

25 

17 

4 
8 
6 

5 


41.17 

12,86 


2 

2.20 






TKBlSi 8 I Showing case fatality rate 


5a,«4 













CHILDHOOD 


Unknown 


NEONATaRUM 


0-7 

182 

76.15 

159:: 

^ 80.30 

19.69 

87.36 

8 - 14 

53 

22.17 

39 

73.58 

15 21 . 

3 

1.2S 



mm 

7 21 

1 

0.41 

- 

- 

■ 














* Showing period of 
with mortalitv in 


yOTAL WTmVS CASES 







I Rowing prognosis in rolatlon to 
anration of symptoms before aamisslon 


symptoms before 
admission ( Days ) 


^otal 





Unknown 


ADULTOIQQD 
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i5 * Sliwoing i^rtality In cLiffeieent grades ©f tetanus neonatorum in relation 
to various forms of treatment. 



ffliOidLng the mortality in different grades of childhood tetanus in relation 
various iK^des of treatment. 










relation to day of administration of human 







During 1985 January to 1989 a total of 

95734 patients were admitted at MI® Medical College, 
Hospital, Jhansi*. Out of these total tetanus cases we; 
966 thus they constituted about 1.01 per cant of total 
hospital admission. During this period total hospital 
deaths were 5688, out of which tetanus deaths were 429 
making 7*54% of total hospital deaths (Table 1}* 


^ * incidence of TETAHDS in DIFl^REHT AGS GROOM 

Out of total 966 cases of tetanus admitted 
during Jan., 1985 to JUne, 1989, 309 .eases {31,98%) 
were of tetanus neonatorum, 31 5 {32. 60%)' eases ware of 
childhood tetanus and rest 342 {35,42%) were of adult 
tetanus {Table 2), 


3. TOTAL STUPy 


Out of 309 Cases of tetanus necmatorum 
70 {22. 65%) patients left against aaidical advice (LAMA) 
thus 239 cases could be studied. Out of 315 cases of 


childhood tetanus, 43(13,64%) imtients left against 
medical advice, thus 272 patients could be studied. 

Out of 342 oases of adult tetanus, 35C10.2< 
cases left against medical advice, thus 307 patiiaits 
could be studied. Out of total 966 cases of tetanus 
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admitted during the year from Jan., 1985 to June, 1989, 
148(15.45%) case# left against medical advice so 818 
cases could b® studied (Table 3). 

SEASONAL VARIATiggS IM TETjy^S 

Incidence of childhood and neonatal tetanus 
were higher in rainy season i.e. JUly-pOctober, while 
adulthood tetanus showed higher incidence during 
winter season. Nearly 46.12% of all tetanus adiaissions 
were during rainy seasons (JUly-Oct.) , 70.64% cases of 
neonatorum tetanus caoe in rainy season (T^le 4). 

incidence of tetanus in DIFgERSNT SEX GRCBTPS 

Out of 818 cases of tetanus studied, 576 
cases were male and rest 242 cases were female, so 
wit^ male* female ratio Of 2,4 li* in tetanus neona- 
torum male t female ratio of i.4il, in childhood tetanus 
the ratio was 2.6#1 and in adult tetanus it was l.Sil 
(Table 5 ). 

6. INCIDENCE OF TSTANDS IN RURAIi/DRBflN ARSAS 

Out of 818 cases, 744 (90,96%) cases belonged 
to rural area and remaining 74(9,04%) oases belonged 
to urban area (Table 6) , ' ' ■ ' 

7. AETIOIiOGICAL EACTCmS IN Tfg 

GADSATION OE TETAND8 

Out of 818 cases of tetanus studied 239 
cases were of tetanus neonatorum, in whiOh aetiolo- 
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gical factor was cord catting by ansterili*ad objects 
like shaving blades, knife, sickle, razor, scissor 
and tin foil, in TOSt of the case# cord was dressed 
by contaminated material like ash, cowdmg, foil etc. 

In childhood tetanus (272 cases) otitis 
media was the important factor responsible for tetanus. 
It was responsible for 4ia7?4 cases of childhood 
tetanus while in adult tetanus it was responsible 
for only 6,51% cases. 

Injury was responsible for 12.86% cases of 
childhood tetanus and 35,83/, cases of adulthood tetanus. 

Postpartum and post abortion infecUon was 
responsible for 12.37% cases of adult tetanus, in 
22,05% cases of childhood tetanus and 31,92% cases of 
adult tetanus no specific cause could be searcshed, ' 
Other factors responsible for causation of 
tetanus were thorn prick, nail prick# infection by 
unsterilized needle and syringe, bum, post iwasles, 
post oi«ratlve infection, gim shot injury, tooth 
extraction etc, (Table 7 a, and 7c), 

8, FATALITY RATE 

Out of 818 cases studied 429 cases aocpired 
makilig the case fatality rate of St, 44%, Individnally 
in tetanus neonatorum case fatality rate was 82,84%,''-' ' 
in childhood tetanus it was 28,30% and in adult 
tetanus it was 50,16% (fable 8)* ' ' 


MCRtPAI^CTIf AGCCmPING TO AGE OR PUPS 

In tetanus neonatomin out of 198 deaths, 
3.53% deaths occurred in 0-4 days old neonates with 
100% fatality rate and 8?% deaths occurred in 5-10 
days old neonates with fatality rate of 86.40%. 

In childhood tetMEUs out of 77 deaths 33.76% 
deaths occtirred in 3—4 years of age and 20.77% in 
3-6 years of age group. Maximum fatality rate was 
(41.93%) fotmd in children between 3-4 years of age 
followed by 33.33% in children below 1 year of age. 
Minimum fatality was found in children between 10-12 
years of age (Table 9) . 

m adults tetanus out of total 154 deaths 
31% deaths occurred in 20-30 years of age group with 
fatality rate of 44-. 85%, fatality rate declined to 
44.70% in 40-50 years of age but it rises and became 
70*80% in cases which are more than 50 years old 
(Table 9) . 

10. PTCUBATIOH FERIOD OF TETMIOS 

Incubation period could be known correctly 
in those cases in which a definite period of occurr- 
ence of causative factor could be toown. 'Incubation 
period in tetanus neonatorum was considered to be 
from the date of birth,* It was found to be 46.15% In 
cases between 0-7 days of age* It was observed that 
iwurtality was higher (®7*36%> with a short incubation 
period* , 
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In childhood tetanus incubation period of 
more than 21 days was found in 14, 7% cases and was 
unknown in 55.88% cases, m childhood tetanus 

mortality was higher 36.95% with shorter incubation 
period of 0-7 days. 

In adult tetanus incubation period between 
0-7 days was found in 31-27% cases with fatality rate 
of 65.62% it was unknown in 32.57% casesCTable 10). 

gRICH3 OF CWSET IM TO^TAWTTS 

In neonatorum tetanus period of onset was - ’ 
less than 24 hours in 75.31% cases and between 25-48 
hours in 15*48% cases. Mortality was higher in 93,33% 
with a short period of onset less than 24 hours, in 
childhood tetanus period of onset was less than 24 hour 
in 37.13% cases with mortality of 55,44% and 25-48hours 
in 19,48% cases with a mortality of 30.18% (Table 11), 
m adult tetanus period of onset was less 
than 24 hours in 35,83% cases with mortality rate 
of 85,30% (Table 11), 

12. MCRTAbiTY ACCmnmQ TO SEX 

In tetanus neonatorum male, female death 
ratio was 4.1 si. In childhood and adulthood tetanus 
it was 1.4ii for each 'group* Jte'aijwige malesfemale 
death ratio was 2.1 il# i^ioh was similar to male, 
female Incldonce ratio of 2.4ii {fable 5), ■ 



MPRTAL iyy ACCORDING TO MTIOLOCgy 

Mortality rate due to. tetanus neonatorw is 
82, 84%. Itirtality was lower in cases where sterilissed 
blade was used for cutting the cord. In childhood 
tetanus cases 24.1% of total deaths occurred in eases 
having tetanus following otitis media* Mortality was 
100 % in cases having tetanus following bum and sepsis 
In the adult tetanus out of total 154 
deathSf 25 (65*78%) # cKicurred in case# having tetanus 
following post partum and post abortion with fatality 
rate of 65*68%* Eight deaths occurred in patients 
having thorn priek with fatality rate of 72.72% in 
cases having tetanus following injury fatality was 
54.54% (Table 7A, fl and 7C>. 

HORTAblTST IN REMTICM TO HERXOD QE OSTSET 

Mortality rat^ was higher in all the groups 
having period of onset less than 24 hours* Total 
mortality rate was 81.32% with j^uriod of onset less 
than 24 hours* It was S3*'?4% in patients having 
period of onset between 25-48 hours* It show# that 
mortality decreases as the period of onset increase# 
(Table 11) . " ' 7 ■■ 

icsRTAbiTg iH muatm m- iigiios 

Mortality rata decreases as incdbation 
period increases* Fatality rate was 78*7i% in «^ithe 
tetanus patients having Inclination period betwaen 
0-7 dafs and 15*04% in patients having incubation 
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1®* MQRTAIfIT Y IN REI^ATICa? TO SEVBRITy OF DISEASE 

Mortality was directly r elated with severity 
of disease* in tetanus neonatorum mortality was 67*62% 
in grade V cases and 25% in grade I cases* in c^ld-* 
hood tetanus mortality was 51.85% in grade V as 
compared to 11.47% in grade I, in adult tetanus cases 
mortality was 70*21% in grade V as compared to 0 in 
grade l (Table 13), 


^7. MORTALITY IH KElATim TO DAYS 
AFTER HOSPITAL ADMISSICM 


Out Of total 429 deaths, 174 cases (41 *25%) 
died within 24 hours of hospital admission* ®iis 
rate decreased to 1(0,23%) on 9th day, after ICJth day 
the Dwortality was 4.66%. These oases died due to 
respiratory infections (Table 14) * 


Mortality was higher (73,42%) in pitients 
having duration of syimptoms |0 days before admission* 
Mortality was low (12,5%) in patients having duration 
of symptoms less than 6 days before admission (Table 13) 


19, ' EFlSCTIVEmSS OF HOMAK li 
308 THE SST^LI^ISP CA^S 
' ' Mortality' 'was' lower' 


im treated with 


intrathecal administration of human antitetanus 



In the cases of tetanus neonatomm laortality was 
72.09% in intrathecaal groups, 85.71% in patients 
treats^ with intranaiscular hxiraan TIO, in the 
group treated with ATS mortality was 95.16% 

(Table 15). ' 

m the cases of childhood tetanus mortality was 
20% in the group treated with Intrathecal adioinis- 
tration of human TIG, Mortality was 26.60% in 
patients treated with Intranaiseular human TIG. 
Mortality was 43*83% in group treated with ATS. 
(Table 16) . ■ 

In adult tetanus cases mortality was higher 
(66.67%) in cases treated with ATS. Mortality was 
lower (36.36%) in the groups treated with intra- 
thecal administration of htaraan TIG (Table 17). 


HUMAH MTITETAHUS GI«OBUhINS 


It was Cbseryed :that mortality was i. dower 
with the higher doses of huuMn antitetanus globulin 
In the tetanus neonatorum mortality was 84.50% with 
250 XU of human TIG while it was 66.67% with the 
use of 1000 I.U. or more TIG (Table 18), 




2X* MOHTjyjtlTy IN reiaticm to day of 

WjMISfISBRATICM OF HUMAN AHTIBSTMiUS 
IMMtJNOGmBOLIMS 

Krora the tfcabXe 19 It can be seen that 
iM>rtal±ty was lowest in all the gjnjups of tetanus 
patients when the human TIG were administered on 
the first day of admission. Mortality was highest 
<1009i) in all the groups when TIG were administered 
on or beyond 3rd day of admission. 
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Tetanus is an infection which occurs in Riost 
Gotantries throughout the world. The tetanus is still 
widely prevalent in India. The disease carried a high 
mortality. The treatment of tetanus has been mainly 
symptomatic. Although nuii03er of drugs have b^n used 
to achieve the symptomatic control but no drug 
satisfies the criterion of an ideal drug. In the 
recent years human antitetantis globulins have been 
available for 'the treatment of this. disease but its 
role is yet to be determined and mode of administration 
and doses need standardisation. 

In the present study it is observed that 
tetanus comprises on average it 1.0% of total hospital 
admissions annually during 1985 to 1986, Srivastava 
and Chattarjee (1961) have reported 0,6% and Laha and 
Vaishya (1965) have reported 4,8% cases of tetanus out 
of total hospital admissions. Tetanus deaths in the 
present study accounted for an average 7,43% of total 
hospital deaths, Vaishnava et al (1966) reported 16% 
of total hospital deaths due to tetanus, 

m the present study incidence of tetanus 
neonatorum was 29,22%, Bhatt et al (1979) have reported 

/ V 

an overall Incidence of 14, 3%, of tetanus neonatorum,"'" 
5uri(1967) reported 26,8% overall Incidence of tetanus 
neonatorum. Childhood tetanus constituted 33*2i%,.of 


total tetanus cases, Athavale et al(1974) reported in 
their series an incidence of m% of total tetanus cases 
due to childhood tetanus. Adult tetanus contributed to 
37.53% of totftl tetanus cases. Gordon et al (1961) 
reported a very high incidence of tetanus in Punjab, it 
was 90.4% per 1,00,000 cases per year. Adults are more 
active physically which makes them more prone to injuries 
and infections so there was a high incidence of tetanus 
in this age group, 

A higher incidence of tetanus neonatorum was 
found in rainy reason (July • October) in our study. lai 
^increased birth rate in this season may be the possible 
reason for this (Mazumdar and CSiakraborty, 1974) , Hhafet 
et al (1979) also noted a high incidence of tetanus 
neonatorum in rainy season (J\me«0ct. ) , Vaiahnava et ml 
(1965) also noted high incidence of childhood tetanus 
during rainy season, in the present study peak incidence 
of childhood tetanus was found in rainy season (Jtily—Oct.) 

In our study the over all incidence of tetanus 
was higher in rainy season. Gupta et al (1977) reported 
a higher incidence of tetanus during irainy season. Vakil 
et al (1964) found no significant seasonal variation in 
tetanus cases, 

®ie overall male i female ratio in the present 
study was 2,4 t 1. Mathur (1980) reported a male i 
female ratio of 5,4tl in tetanus, Kbohartevic (19§t) 


siaggesti^ that 'iml®® ware Mire sensitive to tetanus 
toxins as compared to females and hence a higher male 
preponderance* , In our study male t female ratio in 
tetanus neonatorum was 4.4 s 1. Athavale (1974) reported 
a male i female ratio in tetanus neonatonnn a# 1.4 t 1. 
Male I female ratio among childhood tetanus was 2*6il* 
Athavale (1974) reported a malei female ratio of l.dil. 
in childhood tetanus cases, The significant difference 
in the males female ratio in tetanus neonatoirum in our 
study may be due to the reason that the female infant 
is not given proper attention in villages due to dowry 
stigma attached with females, ' So most of the female 
babies are not^ brought to hospital. To save life of a ; 
male infant n»re attention is paid to him and various 
types of foreign materials are applied over the cord 
and greater number of male infants are also admitted in 
the hospital* Male i female ratio in adulthood tetanus 
was l,5il in our study. Modi (1965) reported a higher 
incidence of tetanus in males in all the age groups. 
Denchev (1962) also suggested that males are more sensi- 
tive to tetanus toxin. Jolly et al (1974) reported the 
overal maletfemale ratio of l*9fl in Punjads# 

In the present study rural areas contributed 
to about 90.96% of total cases and urban areas contri- y;; 
buted 9*04% cases. Higher incidence of tetanus in rural 
areas has been reported by various other authors# Patients 
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<3.X'awii from rural areas were mostly labourers and farmers 
Who are more engaged in manual worlc and were itKjre exposed 
■fco clos-tridium tetani infection from soil. On the other 
hand because of lack of proper medical care and facilities 
in rtiral areas# rural people do not receive proper treat- 
ment of wounds# pricks and infections. Ihey try home 
made medicines which are mostly contaminated. Illiteracy 
and wrong belief that cowdung is the best antiseptic to 
to applied to the wound and cord# is also an important 
factor. 

Deliveries by untrained dales or elderly lady 
of house and use of unsterilised material for cutting 
the umbilical cord and dressing- by contaminated subs- 
tances (oil# mustard, ash and cowdung) all made the 
neonates more susceptible to tetanus, in otir study 
99.6% deliveries were home deliveries. Bottle and 
Punjabi (1964) observed 100% home deliveries in neonatal 
tetanus. our study instrument which was commonly 
used for cutting the cord was unsterilized shaving blade 
(62.76%). m study conducted by Athavale (1974) the 
instrument which was co'mmonly used for cutting the c«wd 

was unsterilized blade (21.2%). , 

in our study otorrhoem %ms the commonest aetio- 

logical factor in children (41.17%) followed by injury ^ 
(12.86%). m 22.05% cases cause could not be determined*^- 
Athavale (1974) in a study found that Injury was the 
aetiological factor, in S8% ohildren and otorrtioea. la, - 
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35.8% cases. Athavale (1974) could not find aetiological 
factor in 20 , 1 % cases of childhood tetanus. Wesley et 
al C1987) noted that tetanus was more common in bare 
footed children who had no obvious injury. 

In our study injury was the coramonest aetio- 
logical factor in the causation of adulthood tetanus 
(35.83%). Post partum and post abortal infection 
contributed to 12.37% of total adult cases and in 31.92% 
cases the aetiological factor could not be determined. 
According to Jolly et al(1974) injury kas been noted as 
an aetiological factor in most of the adult tetanus 
cases (38%) and the cause could' not be detected in 
significantly large number of cases (35.5%). According to 
the observation of Srivastava and Chatter ji (1961). Shah 
et al (1962) and Bhatt (1962) puerperal tetanus contri- 
butes to 10 to 12.7% of all cases. A high incidence of 
postpartum and post abortal tetanus is due to faulty and 
unhygenic practices of deliveries, poor post partum care 
and unhygenically conducted illegal abortions. Post 
partum uterus provides a good anaerobic environment for 
Clostridium and this could be the possible escplanatioa 
for puerperal tetanus* 

: Overall case fatality rate in present study ^ 

was 52.44% in all the cases of tetanus with tetanus 
neonatorum having maximum fatality rat® (82*84%) and *' 
fatality in 'Childhood and adult tetanus was 28.3% and *'■ 



50.16% respectively. Jolly et al (1974) have reported 
overall case fatality rate of 41%. Bytchenko (1966) has 
quoted overall case fatality rate of tetanus during 
1950-51 between 26.5 to 76.1% in Japan and Phillipines 
respectively, Efeatt and Anwikar (1962) have reported 
case fatality rate due to tetanus in India as 45,9%, 
Athavale et al (1974) have reported case fatality rate 
of tetanus neonatorum as 76.4%, 

Bytchenko reported case, fatality rate of 
tetanus neonatortim in Japan as 57,1% and Indonesia as 
77.3%. Bfeatt and Anwikar (1962) reported case fatality 
rate due to tetanus neonatorum as 85,9%. Patel and 
Mehra (1960) reported case fatality rate due to tetanus 
neolsatormi as 86,4%. Bhandari et al (1973) reported the 
case fatality rate 62%. Athavale et al (1974) reported 
case fatality rate due to childhood tetanus as 27*8%. 
Jolly et al (1974) reported a TOrtality of 37.69% due 
to tetanus in children. Pathak et al (197 3) reported ; , 

87.8% mortality in neonatal tetanus. 

In our study regarding age, mortality was 
higher in neonates upto the age of 10 days (86. 4%). Atha- 
vale (1974) reported that n^rtality was quite high i.e. 
above 80% upto the age of 8 days. In childhood tetanus 
cases mortality was higher in the age group 3-4 years 
C41.'93%) and in adults between 51-60 years of age(70-80%) 
Athavale (1974) reported that iwjrtality does not differ 
in different age groups in diildren. Jolly ^ al,^,.^ ( 1974 ) 


Observed highest in adulthood tetanua (76.47K) 

in the age group of 41_50 years and 50« mortality In the 
age group of 51-So. 

in the present study overall maleifemale death 
ratio was 2.1,1. which was similar to that of 2.4,1. 
Indira et al (1975) found lower mortality in males than 
females (0.8,1). surl (1967) found that tetanus morta- 
lity in the two sexes does not differ musoh. Modi (1965) 
reported higher mortality in males in all the ages groups 
than females. Jolly at al (1974) reported male.female 
mortality ratio of 1 . 1 , 1 . The high mortality in neonates 
oen be explained by the fact that on entry of tetanus 
spores in infant -s umbilical cord, the exotoxins released 
are quantitatively same as in adults (Khanna et al,1985). 
In our study male.female mortality ratio in neonatal 

group was 4.1,1. which was similar . to the male.female 

incidence ratio of 4 . 4 fi +« . 

or 4.411 in this group. Maleii«®male 

mortality ratio in childhood tetanus was 1.4,1 and in 
adulthood tetanus it was 1.4,1. 8uri (1974), He,»l(i966) 
and Martln-Bouyet ^1966) reported that mortality did not 

differ significantly in the two sexes in all the age 

groups, ■ ' ■ 

In mir study mortality was higher in urban 
area# than rural areas in all the age gawips. ^im ■ ' 
overall urban iwrtality was 5S.4% as compared to 
in rural areas. According to SoMiey et aX Cl983) the ' ^ 

mortality due to tetanus ranged from 0-68.7% in urban ' 
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areas and 16.4% to 72.5% in rural' areas, Stanfield at 
al (1973) have also reisorted a significant ruralA'J^'feeJ® 
difference in tetanus mortality.' T9i« possible explana- 
tion for higher mortality in urban areas could fee that 
because of lack of proper iwdical care and facilities 
in rural areas the patients are rushed to hospital as 
soon as symptoms appear with immediate treatment and 
lower mortality seen in rural tetanias patients (52.15%) * 

On the other hand turban patients .are admitted in hosi^ital 
in advanced stage of the disease due to wastage of time 
fey local unqualified persons leading to high mortality* 

In our study it was observed that sKs^rtality 
was higher in those neonates whose cord was cut toy unst- 
erilized instruments like knife (100% mortality) sickle 
(100% mortality) shaving blade (99.33%) mortality. 

Scissor (100%). Mortality was lower in cases where . 

was cut by sterilized instrument (25*49%). Athavale et 
al (1974) reported that mortality was 76% with scissor, 

78% with unsterilized blade and 94.1% with sickle* 

In our study higher mortality was seen in 
childhood tetanus cases following Bum (100%), sepsis 
(100'%), Measles (75%). itortality was 24*1% in cases ^ 

following otorrhoea and 24% in cases receiving thorn 
prick. Athavale et al (1974) reported childhood tetantxs 
mortality of 66*6% following bum, se 3 psis- 22 * 2 %, and 
zero in cases following measles* otorrhoea was respcw^ 
sibl# ;&>r 15*1% mrtality. , . 



In our study post partum and post abortal 
tetanus has a high mortality (65.78%) • Shah et al(1962) 
found 59% mortality in post partum and post ihortal casas* 

A low mortality in childhood tetanus cases 
indicates that children could' withstand the disease 
better. La force (1969) pointed out high case fatality- 
rates in tetanus in the extremes of age group. 

In -the present study it was observed -that 
mortality was hihger in cases where incubation period was 
short. In tetanus neonatorum mortality was 87.36% with 
incubation period less than 7 days, and zero with incu- 
bation period more than 21 days. In childhood tetanus 
cases mortality was 36.95% wi-th incubation period less 
than 7 days and 05% with more than 21 days's incubation 
period. In adulthood tetanus cases nKsrtality was 65,62% 
with incubation period of less than 7 days and 31.03% 
with more than 21 days incuba-tion period. Athavale et 
al (1974) reported neonatal mortality of 82% with 
incubation period upto 7 days and 25% with incubation 
period of more than 25 deys. Athavale et al (1974) ^ v • 
reported childhood mortality of 37% with incubation 
period less ttian 7 days and 12.9% wi-th incuba-tion period 
more -than 21 days. Joffesri et al (1966) and Bea-ty et j 

al (1980) noted high mortality with Incubation period 
less than 7 days. 'Jolly et al (1974) and.Vaishnava 
et al (1966) have reported similar observations. Calvia - 



and Goldbergh (1977) reported the relation of nrartality 
with incxabation period as follows » 

1 to 5 days «- 8454# 5 »10 days • 83%# ten to 

14 days - 37%# 2 to 3 weeks - 2554# 3 to 4 weeks - 33% 
and more than 4 weeks - 10%, In Patel (1963) series 
mortality in relation to incubation period was as 
follows t 1 to 7 days - 52,2%? 8 to 14 days • 34.7%# 

15 to 21 days « 28.5% and imare than 21 days - 26,6% 
and unknown cases ~ 32.6%. 

In the present study it was observed that 
mortality was higher in total tetanus cases (81.32%) 
when period of onset was less than .24 hours. nArtality 
was lowest in absence of spasms (5.67%). Jolly et al 
(1974) have reported mortality of 78.2% in total 
tetanus cases when period of onset was less than 24 
hours. Cole (1940) found that a short period of onset 
was associated with worse prognosis. Similar observa- 
tions have been noted by Athavale et al (1974)# Jolly ^ 
et al (1974)# Bhatt et al (1962)# Pathak et al (1973) 
and Patel et al (1963), 

In our study mortality in tetanus neonator%im 
was 93.33% when period of onset was less than 24 hours 
and there was low mortality when even the mildest sign 
was not present, Athavale ©t al (1974) have reported 
84,8% mortality with period of onset less tham 24 hours'"'", 
and 10% when period of onset was absent. In our study' 
childhood mortality was 5S».44% when period of onset was-"' 



lass than 24 hotirs and 2% when spasm was not prasanti 


of onset was less than 24 hotirs and 1 % when even the 
mildest spasm was not present* 

In the present study it was observed that 
'mortality increased with Increasing grades of severity 
of tetanus on admission* Ihis was in accordance with 
the Patel and Joog's system of grading tetanus severity* 
In the tetanus rieonatorum nKjrtality was 25%# 38.4i%* ■ 
68.42%, 87.36% and 87.62% from grade I to V respectively. 
Athavale et al (1974) have reported neonatal irortality *, 
as 0, 18,1%, 30.8%, 61.4% and 96.8% from grade I to V 
tetanus cases respectively. In our study in childhood 
tetanus cases mortality was 0, 11,47%, 29.88%, 35.44% 
and 51.85% from grade I to V respectively, Athavale 
(1974) have reported mortality as 0*6%, 5,5%, 26,5%, 

35.7% and 55.9% from grade I to V tetanus respectively* . 
Chugh and Sehgal (1980) have reported neonatal mortality 
as 0%, 20%, 60%, 61.9% and 87% in grade I to V tetanus 
cases resi^ctively. 

It was Observed in the present study that 
shorter the duration of symptoms were before admission, 
higiber was the TOrtality. J*>rtality was 73,42% when 
duration of symptoms on admission was 1 day. Athaval®^^^^_^,,-.^.,\ 
et al (1974) and Shatak et al (1973) have also r©|»rt^', 
higher mortality with short duration of symptoms" before 


admission. !Iiie longer duration of ayraptonis before 
admission indicates slower evaluation of the disease 
with milder manifestation (Athavale et al# 1974) . 

In our study most . tetanus deaths occurred 
within the first week of admission in hospital, ihe 
maxinium deaths occ\arring on the first and second days 
following admission (41.25% and 22*61% respectively). 
Vaishnava et al (1966) have reported similar observa 
tion. In otir study maximum neonatal deaths occurred on 
first day (57.1%). Athavale et al (1974) have reported 
58. f% neonatal deaths occurring on 1st day of achnission. 
In out study maximum childhood deaths occurred (36. 36%) 
on 1st day of admission and 29.87%) on 2nd day. Athavale 
et al (1974) have reported 62% deaths within 2 days of 
hospital admission. In our study maximum adult tetanus 
deaths occurred within 2 days of hospital admission. 
Similar findings have been reported by Jolly et al(1974). 

THERAPY 

Due to the availability of huxuan anti tetanus 
immunoglobulins the treatment of tetanus has become 
safer as compared to past and even in the present time 
with the use of anti tetanus serum {MS) of equine 
origin. The present study was conducted to assess tiie^ 
efficacy of hunan anti tetanus immuno<Sflobulins (TIG) in 
tetanus especially when administered by intrathecal route 
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In the present study human anti tetanus imrauao- 
g Xobullns proved more effective as compared to ATS in 
controlling the tetanus. Valshnava et al (1966) have 
reported that antitetanus serum has little value in the 
treatment of clinical tetanus. Florey and Fildes(1927) 
have reported that intrathecal use of ahtitetanus: sen» 
has no role in improving the s\irvival of tetanus cases* 
Bhandari et al (1980) have also reported that intrathecal 
use of ATS has no role in improving the survival. P.W. 
Andrews (1917) have reported that intrathecal antitoxin 
of hors© serum provoked inflammatory changes in the 
meninges . 

In the present study it was observed that 
human iintammoglobulins were more effective in the treat- 
ment of tetanus as compared tx» ATS in all the grades of 
tetanus in all the age grouj®. It was observed that 
human anti tetanus immunoglchulins were losre effective 
when administered by intrathecal route in all the grades 
of tetanus and in all the age groups when compared with 
intramuscular TIG. 

Beneficial effects of intrathecal route have 
been reported toy Ilidrim (1974 and 1969). m our stu% 
neonatal mortality decreased with the use of intrathecal 
TIG as compared to intramuscular TIG* Over all neonatal 

' ' '' j i ' ^ 

mortality was 72*1% with 0% in grade I and II# 20% in 
grade III# 7S% in grade IV and 82*1% in grade 'V* 



not change the prognosis in milder cases of 
neonatal tetanus. Vfhen compired with intramascular 
h\2man tig, in our stilly neonatal mortality with the 
use of intramuscular human TIG was 85*71% with 0# 50%# 

80%, 90%, and 100% in grade I to V respectively* Itius 
in our s tudy there was significant difference in the 
mortality in milder case# of tetanus neonatorum in 
both the groups. Neequaye and Hkrum^ (1983) have 
reported no significant difference in the survival in 
mild to moderate cases of neonatorum tetanus receiving 
human TIG via intrathecal route when compared with 
intramuscular route* 

In our study mortality in childhood tetanus 
cases was 20% when human TIG was administer®! via intra- 
thecal route as compared to intramuscular route as 
compared to intramuscular route 26,6% and ATS 43*83%, 

Thus there was a significant differMices in survival 
by the use of human TIG as compared to ATS, With the 
use of intrathecal TIG mortality was aero, 11*11%, 

26,3%, 38,1% from grade I to V respectively as compared; ' 
tO’ intraBwscular route idiere mortality wiw 0, 12*30%, 

33.* 33% tod 75% from grade I to IV respectively, 1® ^ 



patient received intramuscular TIG in grade v. In adult 
tetanus cases mortality was 36.1% with us® ®f intra- 

thecal human TIG as compared to 62.3% with intriuimscular 
TIG and 66,7% with use of ATS, 

Sanders et al (1§77), Kwswani at al (1980) 

Gupta et al (1980) and Diopmar et al as quoted by 
Haberraann (1978) have reported beneficial effects from 
intrathecal human TIG when compared with ATS in non 
neonatal (Children + ddults) tetanus cases. Vakil et 
al (1979) have reported no beneficial effect of intra- 
thecal human TIG/ATS. It was seen that intrathecal 
TIG was RKjre effective in milder cases of tetanus, 

Gupta et al (1980) also found similar observations with 
intrathecal TIG, in their series tetanus mortality was 
reduced significantly with intrathecal TIG aa compared 
to intramuscular TIQ in patients with mild tetanus when 
administered early in tJwi disease. 

In our study intrathecal human TIG was effec- 
tive in all the grades of tetantis although its efficacy 
decreased with increasing severity. Tetanus toxins once 
bound to its neuroreceptors retains the ability to 
with and be neutralised by antituaxin without being split 
from receptor. The efficacy of intrathecal TIG can be 
explained on this basis. Intramuscular huimain TIQ was 
not as effective probably it falls to reath the OtM ' ' ' 

quickly in the requir«l concentration (Gupta et al.liSOK 



In onr study it was observad that higher 
doses of huiaan TIG were inore effective in lowering the 
tet antis loartality. The TOirtality was 64% with a dose 
of 250 l.u. TIG, 43.70% with a dose of 500 I.U. TIG and 
31.03% with a dose of 1000 I.U. or snore doses of TIG, 

Thus it can be concluded that the doses of TIG between 
500 to 1000 I.U, should be administered by intrathecal 
route to achieve its beneficial effect in tetanus cases# 
Chopra et al (1986) also found beneficial e f feet of 
intrathecal TIG in high doses in moderate and severe 
cases of tetanus. On the contrary Vakil et al (1977) 
found to beneficial effect of Increasing doses of TIG* 

In our study mortality was lower in all the 
grades of tetanus cases when huiian TIG was administered 
on the day of admission. Mortality was 100% when TIG 
was administered on beyond 3rd day of a&iiisslon# 3hAs 
proves that In order to be effective, TIG should bo 
given as early as possible after admission in hospital* 
Keswani et al (1980) have reported that with intrathecal 
administration of ATS within 24 hours, ihere 'was a 
mortality of 21*05% iidiich increases gradually with 
delay in administration of ATS* Sanders et al (1977) 
postulated that free toxin is avail, able for neutrall** 
sation by intrathecal administration of tetanus antitoxin' 
which cannot cross the blood brain barrier* Fsnt. i-^robably 


after 48 hotatrs when the toxin Is presumed to be fixed 
to the nervotis tissue intrathecal antitoxin is not of 
much value. Better survival by the use of human TIG 
via intrathecal route can be explained by the fact 
that when given systemleally the large molecules 
cannot cross the blood brain barrier and so cannot 
neutralise the unfixed toxins already present in 
C,N,s. (ildrim et al, 1969), 

The intrathecal instillation of TIG needs 
to be performed with care due to the risk of tonsiller 
herniation as - the C.S.P, tension is raised in tetanus 
but no complication was noted in our study due to 
instillation of TIG by intrathecal route* Simian 
tetanus immunoglobulins wenef found to be safe, free 
from any side effects and much effective than other 
specific treatment available till now for the treat- 
ment of tetanus. 
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foilo^vrlfig mmtlvMltmB Mmtm <lraifii ixxm 
th9 \md«rti0c«a study i 

1* Tstauus is iridttiy irsvaisat in ths BixiidsIkhsiiA 
Mgion* Xt ocffi^issd «bout 1*01% o£ total 
hospital adaission* 

2« xotaiius daal^s eoustitiit* about 7*S4% of total 
hospital daattyi* - 

3« Xha occiiirraaoa of tho disaasa is mr* nommim 

ip Mala ip all 'tha ago gxou]^ Cm t F * 1»4 • i>» 
4* ftttssius ^adominimtly ocours im rural axaas* 

Xliaro was a losar iaoidtmoa aad hi#iar Mortality 
it tha uxbap araaa*-^ naral araas a»atribata4 to 
a highar iacddanca aod a lowar Mortality*' 

$• naarly half of tha cmmm eKMmrrad 

during tilia rainy Miasou Cdhly to Oetobor)* 

@« Jilxnit oaa third of tha total tatmus easas wara 
naonetfts {29.22?0# adults contributad 37,5l?i of 
total ttttamxs oasas wharaas ohildraa ooatributad 
to 39*25?i of total tatiUMS casas*' 

7 ♦ Iha Mortality from tataatwi was highast among 
uaonatas (S2«S4%) and lowast in ohildraii 
Idults h«3 a Mortali'i^ of S0«id^ dua to tatums*^ 
’Bum tetanus is lass fatal in ohildraii* 


i^aldes injiiry, otiti# iwfdia ia cMldraa# pewr-* 
peral sspaia and abortlmt in adult femala® war* . 
tiia chiaf aatlologlcal factors of tataaus* 

Otrarall ca»« fatality rata du# to tetanus was 
§2«44%. : 

In tatanua naonatorusi the mortality was higher 
with a lesser age of the |«tient# 

Most of the neonates were delivered by local 
untrained dais or elderly lady of the house and 
shaving blade was comnionly used for cutting the 
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Ihe tetanus mortality increased with increasinf 
grades of severi^'Of teteams.# 

JMog adult# |>ati«nts» post partum tetanus had 
the hipest fatality rate (®5*1W)# fatality wee ■ 
also high in old patients* 

Die shorter the incubation period# worse was the 
prognosis of tetmus patients* Mortality was 
73»7i% ..with inctdtatiiMt periM of less then 7 days# 
aM IS* 94% with incubation period of mere ihan 
2t days* ■ 

The shorter the neriod of ewmet# worse was the ^ 
prognosis# where the period of onset was less 
then 24 hours# mortality was 31 #32%# Mortality 
was lowest (t*i7%l in wSmmm ef speuwas* 


i6» l$i© initial 48 hours following hospital cutoiissiim 
of tatanus casas «ra ’vary oruoial as the effeotiw 
MhagexMot can re<iace aiortallty to a great extent* 
17* Bmm ontitetanwi iimiiaoglohulin was only 
eff«N:tiiw when ateinistesrecl as MTly as possible 
during the oourse of the illness* Xt was useless 
if adtninistered on or bsyoiid third da^ of 
odinission* . ^ 

Id* In tetwius therapy intrathecal aiainistration 
of TXO was supariiur to the iatxmisfmlar route 
in all the age groups and in all the grades of 
sirwsrity of tetan^m* 

It* Higher do»ss of human T23S were more •ffeeti'^ 
in lowering the igs^rtalitf * The doses of hunsn 
tm of 1808 III 0 ® awes fc' were leore effective 
i^m 258 «r and 580 W of Kmmm tm, : 

28, Respiratory spaswi lea^Jig isa sever® apnoea was 

the roost inportmat cause of death in tetanus* ^ 
Secondary lung infection top^d the list of 
complications in tet«wus pationtoi* , ’ v;' : : ,.t:s 
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